Trainer Refinery
4101 Post Road
Monroe Encrgy Trainer, PA 19061

(610) 364-8000

. Monroe Energy, LLC

September 30, 2016

U.S. EPA Region 3 (3AP20)

Office of Air Enforcement and Compliance
1650 Arch Street

Philadelphia, PA 19103

Re:  Performance Specification Test Program
Monroe Energy, LLC

To whom it may concern:

ARI Environmental was contracted by Monroe Energy, LLC to perform the relative accuracy test
audit (RATA) portion of the test program required by 40 CFR, Part 60, Appendix B.
Performance Specifications 5 (PS5) and 7 (PS7). All other performance specification tests
required for certification were conducted by Monroe personnel. For your review, please find
enclosed two (2) original copies of the performance testing report.

Should you have any questions or require additional information, please contact me at 610-364-
8396.

Sincerely,

A7 ] . RECEIVED

Stephen Brady
Air Compliance Lead 0CT 03 2016
Monroe Energy, LLC

Air Protection Division
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STATEMENT OF CONFORMANCE AND TEST REPORT CERTIFICATION

| certify, to the best of my knowledge, that this test program was conducted in a manner
conforming to the criteria set forth in ASTM D7036-12: Standard Practice for Competence of Air
Emission Testing Bodies, and that project management and supervision of all project related
activities were performed by qualified individuals as defined by this practice.

| further certify that this test report and all attachments were prepared under my direction or
supervision in accordance with the ARI Environmental, Inc. quality management system
designed to ensure that qualified personnel gathered and evaluated the test information
submitted. Based on my inquiry of the person or persons who performed the sampling and
analysis relating to this performance test, the information submitted in this test report is, to the
best of my knowledge and belief, true, accurate and complete.

Jerry Bovee, P.E., QSTI
East Coast Regional Manager, Source Testing Division
ARI Environmental, Inc.

Stephen Brady
Air Compliance Lead
Monroe Energy, LLC
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SECTIONONE Introduction and Summary

ARI Environmental, Inc. (ARI), an affiliate of Montrose Environmental Group, Inc., was retained
by Monroe Energy, LLC (Monroe Energy) to conduct an initial performance specification test on
the Main Flare continuous emission monitoring system (CEMS) at their Trainer Refinery located
in Trainer, Pennsylvania. Relative accuracy (RA) tests were conducted by ARI staff on the
CEMS for moisture (H20), hydrogen sulfide (H2S) and total reduced sulfur (TRS). Monroe
Energy personnel and contractors conducted 7-day drift, cycle time and linearity tests, and
provided the data to ARI for inclusion in this report, which can be found in Appendix D.

Testing was conducted pursuant to the requirements of the Code of Federal Requlations, Title
40, Part 60 (40 CFR 60), 40 CFR 63 and the Pennsylvania Department of Environmental
Protection (PADEP), Continuous Source Monitoring Manual, Revision No. 8.

A summary of the RATAs is presented below.

Test Reference
Date Source Parameter Method Comments
8/2/16 ‘ H>0 4 40 CFR 60
8/5/16 Main Flare H>S 15 40 CFR 63
TRS 15A PADEP Rev. 8

Ten relative accuracy (RA) test runs were conducted. Nine test runs were used to calculate the
RA of each CEMS parameter.

Where applicable, sampling was conducted in accordance with the following regulatory
requirements and procedures:

40 CFR 51, Appendix M, USEPA Method 205

40 CFR 60, Appendix A, USEPA Methods 4, 15 and 15A

40 CFR 60, Appendix B, Performance Specifications (PS)5and 7

40 CFR 63

PADEP, Continuous Source Monitoring Manual, Revision No. 8

Quality Assurance Handbook for Air Pollution Measurement Systems, Volume I,
Stationary Source Specific Methods

® © o o o e

Testing was conducted by Messrs. Jerry Bovee, Joshua Carr and Sheldon Henry of ARI. Mr.
Stephen Brady of Monroe Energy coordinated the test and monitored process operations.

The RA test results are summarized below.

Source/CEMS RA Allowable
Main Flare
H20, % by vol. 0.30% =5.0% O Difference
~ H.S, ppmvdb 1.77% | £10%, Based on the Applicable Standard
TRS, ppmv db 3.97% ' <10%, Based on the Applicable Standard

999-24 1-1
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SECTIONTWO Testing and Analytical Procedures

2.1  OVERVIEW

ARl was retained by Monroe Energy to conduct initial PS RA tests at their Trainer Refinery
located in Trainer, Pennsylvania. RAs were conducted on the CEMS serving the Main Flare for
H20, H2S and TRS. Testing was conducted on August 2 through 5, 2016.

2.2 METHODOLOGY

Sampling was conducted in accordance with the following regulatory requirements and
procedures:

40 CFR 51, Appendix M, USEPA Method 205

40 CFR 60, Appendix A, USEPA Methods 4, 15 and 15A

40 CFR 60, Appendix B, PS-5 and 7

PADEP, Continuous Source Monitoring Manual, Revision No. 8

Quality Assurance Handbook for Air Pollution Measurement Systems, Volume IlI,
Stationary Source Specific Methods

e o o o o

2.2.1 Moisture Determination (USEPA Method 4)

Flare gas moisture content was determined in accordance with USEPA Method 4 procedures.
Moisture was collected in a series of chilled impingers containing test method specific solutions
and silica gel. A dry gas meter, to determine the sample volume, followed the impingers. The
amount of volume gain in the impingers and weight gain in the silica gel impinger was used to
calculate the moisture content. The psychrometric equations in the method were used to
calculate the moisture content in % by volume. Moisture concentration was compared to the
plant moisture parameter measurement system to determine relative accuracy.

2.2.2 H.S Determination (USEPA Method 15)

Determination of H2S at the Main Flare was conducted in accordance with USEPA Method 15
using a gas chromatograph (GC) for separation of sulfur compounds and measurement by a
flame photometric detector (FPD).

Technical modifications to USEPA Method 15 during the testing included the following:

1. No sample dilution was required (GC range ~0-300 ppm).

2. No citrate buffer was needed to scrub out sulfur dioxide (SO2).

3. Certified standard calibration gases were used to calibrate the GC (no permeation tubes
used).

4. Only H2S was analyzed (no other TRS compounds).

5. Sample line loss performed prior to and after the testing was used to correct the final
values.

999-24 2-1
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SEGTIONTWO Testing and Analytical Procedures

The GC-FPD system consists of an SRI Model 8610C field GC containing a heated gas
sampling valve, column oven and detector. The GC-FPD is operated at conditions to separate
H2S from other TRS compounds. A computer-based integrator utilizing Peak Simple software is
used for data acquisition and integration.

Gas samples were taken from a tee placed in the fast sample bypass line serving the H»S
CEMS after the sample conditioner. The sample was transported through 0.25-inch OD Teflon
tubing from the CEMS location to ARI's monitoring trailer. The sample was transported to a
manifold system at a flow rate of approximately 3 liters per minute from which a sample was
injected to the GC-FPD. Three H,S sample GC injections were analyzed by AR during each
test run.

The GC-FPD was calibrated using a series of H,S gas standards. A gas dilution system was
used to prepare the gas standards. The standards were prepared from a certified standard H.S
gas. Currently, USEPA Protocol 1 H2S calibration gases are not available from vendors due to
NIST restrictions based on analytical accuracies. The Environics Model 4040 Gas Dilution
System was verified on site following USEPA Method 205 procedures.

2.2.3 TRS Determination (USEPA Method 1 5A)

Sampling and analysis for TRS was performed in accordance with USEPA Method 15A. Carbon
disulfide (CS;), carbonyl sulfide (COS), and H,S were thermally oxidized to SO, and were then
collected in a series of midget impingers containing 3% hydrogen peroxide (H.05) absorbing
solution. The samples were analyzed using USEPA Method 6 barium-thorin titration
procedures.

As shown in Figure 2-1, the sample was collected through a heated %" Teflon sample line
connected to a 50-mm Teflon filter, housed in a Teflon filter holder, maintained in a hot box at a
temperature high enough to prevent condensation. The sample was then transported through a
quartz combustion tube enclosed in a furnace capable of maintaining the temperature at 1100 +
50°C. After exiting the furnace, the sample was drawn through a series of midget impingers
containing the absorbing solution. The first two impingers contained 20 milliliters (mL) of 3%
H202and the third impinger remained empty. Silica gel was added to the fourth impinger.

Combustion air was introduced to the sample gas stream to ensure oxidation of the sulfur
compounds to SOz, at a flow rate of 0.5 + 0.05 L/min, upstream of the sampling train assembly.
When sampling was ready to commence, the combustion air injection and sample pump was
started, and the flare gas sampling valve was opened, within 15 to 30 seconds of each other to
avoid pressurizing the sampling train. The sample flow rate was adjusted and maintained at 2.0
+ 0.2 L/min, which produced a target O, concentration of 5.0% in the sample gas stream, and
promoted oxidation of reduced sulfur compounds to SO.. At the end of each run the sample
pump and combustion air injection were turned off and post run leak checks were performed.
An acceptable leak check was less than 2% of the average sampling rate. Sample recovery
procedures followed those described in USEPA Method 6, with the exception of the post run
sample purge.

999-24 2-2
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SECTIONTWO Testing and Analytical Procedures

A system performance check was conducted to validate the sampling train components and
procedures to validate the test runs. Following sampling, the performance check was conducted
by introducing a known concentration of COS in the range of the fuel gas concentration or within
20% of the applicable standard. During each sampling run, the sample was delivered at a flow
rate of at least 2.5 L/min and was collected over a 30-minute period. The performance check
was analyzed in the same manner as the test runs.

The recovery check must be performed in the field before replacing the particulate filter and
before cleaning the probe. The data was considered valid if the recovery was 100 + 20% and is
reported along with the testing results. There is no data correction resulting from the recovery
check.

After each test run, the probe was rinsed and brushed. These rinses were discarded and the
filter was replaced.

The samples were analyzed using the procedures found in USEPA Method 6 (Sections 11.1 and
11.2). No audit sample analysis was conducted for this method.

2.2.4 Gas Dilution System Verification (USEPA Method 205)

All applicable calibration gases were certified by USEPA Protocol 1 procedures. All diluted
calibration standards were prepared using an Environics Model 4040 Gas Dilution System that
was verified by an onsite field evaluation following the requirements of USEPA Method 205.

ARI's Servomex Model 1440 O, analyzer was used for this procedure. It was initially calibrated
following USEPA Method 3A procedures. After the calibration procedure was complete, two
diluted standards and an EPA Protocol 1 standard were alternately introduced in triplicate, and
an average instrument response was calculated for each standard. No single response differed
by more than +2% from the average response for each standard. The difference between the
instrument average and the predicted concentration was less than +2% for each diluted
standard. The difference between the certified gas concentration and the average instrument
response for the EPA Protocol 1 standard was less than +2%

2.3 RA CALCULATIONS

The RA was calculated by directly comparing the RM results with the actual CEMS data, using
the following equations:

1. Effluent gas concentration: calculated from pre-test and post-test calibration bias checks:

Cma
Cm -Co

Coss = [CC, |

Where:

Cgas = Effluent gas concentration, dry basis, ppmv or %

999-24 2.4
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SECTIONTWO Testing and Analytical Procedures
c = Average gas concentration indicated by gas analyzer, dry basis, ppmv or %
Co = Average of initial and final system calibration bias check responses for the zero
gas, ppmv or %
Cm = Average of initial and final system calibration bias check responses for the
upscale calibration gas, ppmv or %
Cma = Actual concentration of the upscale calibration gas, ppmv or %
2. Arithmetic mean; calculated arithmetic mean of the difference between the RM results

and the CEMS data:

Where

n = Number of data points

n

>d = Algebraic sum of the individual differences, d

i=1

3. Standard deviation:

4. Confidence coefficient; 2.5% error confidence coefficient (one-tailed):

Sq
Jn

CC= to.o7s

Where:

to.g75s = t-value as below

999-24 2-5
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SECTIONTWO Testing and Analytical Procedures

n@ to.975 n? to.975 n? to.975
2 12.706 7 2.447 12 2.201
3 4.303 8 2.365 13 2179
4 3.182 9 2.306 14 2.160
5 2.776 10 2.262 15 2.145
6 2.571 11 2.228 16 2.131

The values in this table are already corrected for n-1 degrees of freedom. Use n equal to
the number of individual values.

3. Relative accuracy:
d+/cc]

RA="—"—

RM
Where:
H = Absolute value of the mean difference (from equation 2)
\CC[ = Absolute value of the confidence coefficient (from equation 4)
RM = Average RM value or applicable standard

Note: RA = [d| for the O, CEMS

24  SEVEN-DAY CALIBRATION DRIFT TEST

The seven-day 24-hour zero and high-level CD test consisted of challenging each monitor of the
CEMS with a zero or low-level gas and a high-level calibration gas once every 24 hours for
seven consecutive days. The difference between the monitor response and the reference gas
was divided by the monitor span value for comparison with the allowable drift.

Monroe Energy personnel performed the seven-day CD test on the CEMS on August 5 through

11, 2016. Data for the seven-day CD test are summarized and presented in Table 4-4 and
Appendix D of this report.

999-24 2-6
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SECTIONTHREE Process Description

3.1 MAIN FLARE - H0, H,S and TRS CEMS

For safety purposes, the facility operates a flare system for many of the process units. The
existing flare system (Main Flare) is connected to the discharge of the safety valves via a header
system. The flare system is intended to handle excessive pressure during emergency
conditions for pressurized vessels in the refinery. The pressure in these vessels is normally
controlled well below the safety valve pressure relief setting. However, during emergency or
upset conditions, higher pressures can occur at which point the safety valves relieve the high
pressure to protect the integrity of the pressure vessels and to maintain safe conditions. In
addition to safety valves, connections to the flare system include nitrogen push-pull systems on
process vessels that exclude oxygen or moisture, sweep gases that prevent hydrocarbon
condensation as well as prevent oxygen incursion into the flare system and equipment purges
for making equipment safe for maintenance.

The existing flare system includes a large piping header system that reaches to all sections of
the refinery. Waste gases released are collected via headers (North, Alky and South Side Units)
and burned in an elevated flare tip with continuously burning pilots. The header piping is
collected together in a main header which terminates at a large knock out drum before the main
flare. This drum collects any liquids from the gases entering the flare system and sends the
vapors to the flare. The liquids from the knock out drum are recovered and pumped to the
refinery’s light slop storage tanks. The vapors are sent through the flare stack, a 273" tall
structure. The gases are combusted at the flare tip designed as smokeless operation. The
samples were collected from the CEMS sample loop.

999-24 3-1
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SECTIONFOUR Resuits

The test results are presented in Tables 4-1 through 4-4.

The calculation summaries, field data, ARI reference method monitoring data, CEMS data,
calibration data and test program qualifications are included in the appendices.

999-24
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SECTIONFOUR Resuits

TABLE 4-1. Main Flare H,O CEMS RATA RESULTS

al
H T

fllll
o
1]

COMPANY : Monroe Energy, LLC

LOCATION : Trainer, PA

SOURCE : Main Flare

TEST DATE ; 8/2/16

LOAD LEVEL : 250% of Normal Operating Conditions

Reference Method CEMS ]
Samples Output
RM; CEM;
Run Start Stop H20 H20 (RMi-CEM;)
No. Time Time % by vol. % by vol. Difference (dj)
RA-1 09:10 09:40 1.64 0.54 1.10
RA-2 09:44 10:14 0.00 0.48 -0.48
RA-3 10:18 10:48 1.66 0.52 1.13
RA-4 10:52 11:22 0.00 0.37 -0.37
RA-5 11:27 11:57 0.97 0.45 0.52
RA-6 12:01 12:31 0.00 0.50 -0.50
RA-7 12:36 13:06 0.34 0.55 -0.21
RA-8 13:10 13:40 133 0.61 0.72
RA-9* 13:47 14:17 3.02 0.63 2.40
RA-10 14:20 14:50 1.55 0.74 0.81

*Data omitted from calculations.

Mean Reference Method Value: 0.831 % by vol.
Mean CEMS Value: 0.529 % by vol.
Measured Allowable
Relative Accuracy: 0.30% £5.0% H:0 Difference

999-24 4.0
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SECTIONFOUR Results

TABLE 4-2. Main Flare H,S CEMS RATA RESULTS

COMPANY : Monroe Energy, LLC

LOCATION 3 Trainer, PA

SOURCE ; Main Flare

TEST DATE 3 8/2/16

LOAD LEVEL 250% of Normal Operating Conditions

Reference Method CEMS
Samples Output
RM; CEM;

Run Start Stop H2S H2S (RMi-CEM))
No. Time Time ppmv db ppmv db Difference (di)
RA-1 09:10 09:40 0.1 2.7 -2.6
RA-2 09:44 10:14 0.1 2.7 -2.6
RA-3 10:18 10:48 0.1 2.8 -2.7

. RA-4 10:52 11:22 0.1 2.7 -2.6
RA-5 11:27 11:57 0.1 3.0 -2.9
RA-6* 12:01 12:31 0.1 3.5 -3.4
RA-7 12:36 13:06 0.1 3.2 -3.1
RA-8 13:10 13:40 0.1 2.9 -2.8
RA-9 13:47 14:17 0.1 2.8 2.7

RA-10 14:20 14:50 0.1 2.8 -2.7 B

*Data omitted from calculations.

Applicable Standard 162 ppmv db
Mean Reference Method Value: 0.09 ppmv db
Mean CEMS Value: 2.83 ppmv db
Average d: -2.74 ppmv db
n: 9
to.975: 2.306
Standard Deviation: 0.167
Confidence Coefficient (One-Tailed): 0.128
Measured Allowable
Relative Accuracy: 1.77% <10%, Based on the Applicable
Standard

999-24 4-3
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SECTIONFOUR Results

TABLE 4-3. Main Flare TRS CEMS RATA RESULTS

COMPANY : Monroe Energy, LLC

LOCATION : Trainer, PA

SOURCE : Main Flare

TEST DATE : 8/5/16

LOAD LEVEL 250% of Normal Operating Conditions

B Reference Method CEMS

Samples Output
RM; CEM;
Run Start Stop TRS TRS (RMi-CEM;)
No. Time Time ppmv db ppmv db Difference (di)
RA-1 7:48 08:18 28.43 27.62 -0.81
RA-2 8:26 08:56 41.73 32.99 -8.74
RA-3 9:03 09:33 45.75 34.54 -11.21
RA-4 10:49 11:19 40.45 41.69 1.24 ]
RA-5 11:24 11:54 32.14 40.39 8.25
RA-6 12:02 12:32 34.05 41.06 7.02
RA-7 12:39 13:09 43.90 40.89 -3.01
RA-8 13:15 13:45 29.05 31.45 2.40
RA-9* 13:49 14:19 £5.37 37.76 -37.61
RA-10 14:23 14:53 37.52 31.09 -6.43

*Data omitted from calculations.

Applicable Standard 162 ppmv db
Mean Reference Method Value: 37.002 ppmv db

Mean CEMS Value: 35.747 ppmv db
Average d: -1.255 ppmv db

n: 9
to.g7s: 2.306
Standard Deviation: 6.741
Confidence Coefficient (One-Tailed): 5.181
Measured Allowable
Relative Accuracy: 3.97% =10%, Based on the Applicable

Standard

999-24 4-4
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SECTIONFOUR Resuits

TABLE 4-4. MAIN FLARE H.S CEMS 7-DAY CALIBRATION DRIFT TEST RESULTS

Calibration Monitor Value, | Difference, Drift
Day No. | Date | Value, ppmv db ppmv db ppmv db (% of span)

1 8/5/16 0.0 1.890 1.9 0.63

2 8/6/16 0.0 1.830 1.8 0.61

@J 3 8/7/16 0.0 1.890 1.9 0.63
g 4 8/8/16 0.0 1.830 1.8 0.61
9 5 8/9/16 0.0 4.500 4.5 1.50
6 8/10/16 0.0 2.400 2.4 0.80

7 8/11/16 0.0 7.380 7.4 2.46

1 8/5/16 266.000 265.136 0.9 -0.29

S 2 8/6/16 266.000 258.985 -7.0 -2.34
UEJ 3 8/7/16 266.000 256.285 9.7 -3.24
:'::J 4 8/8/16 266.000 260.306 5.7 -1.90
2 5 | 896 266.000 273.147 7.1 2.38
6 8/10/16 266.000 271.647 5.6 1.88

7 8/11/16 266.000 263.696 2.3 -0.77

Allowable calibration drift = +5.0% of the 300 ppmv db span

999-24 4.5
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ARI ENVIRONMENTAL, INC,
MOISTURE CALCULATION SUMMARY

COMPANY: Monroe Energy
LOCATION: Trainer, PA
SOURCE: Main Flare
TEST DATE: 8/2/2016
RUN NUMBER: 1

¥ FACTOR: 0.998
BAROMETRIC: 29.94 in. Hg METER VOLUME: 1.430 ft°
METER TEMP: 757 °F
LIQUID COLL: 0.5 milliliters
AH: 1.50 in.H,0

ENGLISH UNITS
(29.92 in.Hg & 68 °F)

VOLUME OF SAMPLE
@ STANDARD CONDITIONS, DRY BASIS

528 Poar + 75 ¢
Vmsw=[m)xvmxr __Tm1_3.s_ - 1413 dscf
y= 0.998
VOLUME OF WATER IN SAMPLE
@ STANDARD CONDITIONS
Vs = 004707 %V, = 0024  scf
Vie = 0.5 mL

FRACTIONAL MOISTURE CONTENT OF STACK GAS AS MEASURED

V,

By =2 _ 0.0164
s szld + Vmslcl I

FRACTIONAL MOISTURE CONTENT OF STACK GAS @ SATURATION

SVP.
Bws@saturatir.\n S e T 0.0302

o Petatic
ar

13.6

SV.P. = 0.9046 in. Hg

FRACTIONAL MOISTURE CONTENT USED IN CALCULATIONS
Bys = 0.0164




ARI ENVIRONMENTAL, INC.
MOISTURE CALCULATION SUMMARY

COMPANY: Monroe Energy
LOCATION: Trainer, PA
SOURCE: Main Flare
TEST DATE: 8/2/2016
RUN NUMBER: 2

y FACTOR: 0.998
BAROMETRIC: 29.94 in. Hg METER VOLUME: 1540 ft*
METER TEMP: 75.6 °F
LIQUID COLL: 0.0 milliliters
AH: 1.50 in.H,0

ENGLISH UNITS
(29.92 in.Hg & 68 °F)

VOLUME OF SAMPLE
@ STANDARD CONDITIONS, DRY BASIS

528 var * o
Vinsta = [‘2“@) x Vi, x ¥ "'—Tm'l‘:ﬁ = 1.522 dscf
Y= 0.998
VOLUME OF WATER IN SAMPLE
@ STANDARD CONDITIONS
Vwsg = 0.04707 <V, = 0.000 scf

Vie = 0.0 mL

FRACTIONAL MOISTURE CONTENT OF STACK GAS AS MEASURED

v
Bue = —28d___ 0.0000

Vst + Vinsta

FRACTIONAL MOISTURE CONTENT OF STACK GAS @ SATURATION

SVP.
Bws@saluration = —"P—' = 0.0302

4 _ Static

FJ
bar 436

SVP. = 0.9046 in. Hg

FRACTIONAL MOISTURE CONTENT USED IN CALCULATIONS
Bys = 0.0000




ARI ENVIRONMENTAL, INC.
MOISTURE CALCULATION SUMMARY

COMPANY: Monroe Energy
LOCATION: Trainer, PA
SOURCE: Main Flare
TEST DATE: 8/2/2016
RUN NUMBER: 3

y FACTOR: 0.998
BAROMETRIC: 29.94 in. Hg METER VOLUME:  1.413 f°
METER TEMP: 75.1 °F
LIQUID COLL: 0.5 milliliters
AH: 1.50 in.H,0

ENGLISH UNITS
(29.92 in.Hg & °F)

VOLUME OF SAMPLE
@ STANDARD CONDITIONS, DRY BASIS

Poar + ——
528 bar 136
\Y/ = Vv L LA =
mstd (29_92) XV @y ik 1.398 dscf
Y= 0.998

VOLUME OF WATER IN SAMPLE
@ STANDARD CONDITIONS

Vistg = 0.04707 x V= 0.024  scf

Vi = 0.5 mL

FRACTIONAL MOISTURE CONTENT OF STACK GAS AS MEASURED
V,

B — wsid =
Ry 0.0166

wstd T Vimstd

FRACTIONAL MOISTURE CONTENT OF STACK GAS @ SATURATION

SVP
ws@saturation = 5 = 0.0302
Pb 4 static
1386

B

SV.P. = 0.9046 in. Hg

FRACTIONAL MOISTURE CONTENT USED IN CALCULATIONS
Bus = 0.0166




ARI ENVIRONMENTAL, INC.
MOISTURE CALCULATION SUMMARY

COMPANY: Monroe Energy
LOCATION: Trainer, PA
SOURCE: Main Flare
TEST DATE: 8/2/2016
RUN NUMBER: 4

y FACTOR: 0.998
BAROMETRIC: 29.94 in. Hg METER VOLUME:  1.526 ft*
METER TEMP: 75.1 °F
LIQUID COLL: 0.0 milliliters
AH: 1.50 in.H,0

ENGLISH UNITS
(29.92 in.Hg & 68 °F)

VOLUME OF SAMPLE
@ STANDARD CONDITIONS, DRY BASIS

P + —
528 ol <
V., :(———Jxv Xy —=2 = 1.509 dscf
47l 29g92)" 'm T
y= 0.998

VOLUME OF WATER IN SAMPLE
@ STANDARD CONDITIONS

Vi = 004707 x V, = 0.000  scf

Vie = 0.0 mL

FRACTIONAL MOISTURE CONTENT OF STACK GAS AS MEASURED

v,
Bua=g——e——1& 0.0000
" sztd + Vmsld '

FRACTIONAL MOISTURE CONTENT OF STACK GAS @ SATURATION

SV.P.
Bws@saluralion = “—'F“,"‘— = 0.0302

__static

P
bar T 13.6

SV.P. = 0.905 in. Hg

FRACTIONAL MOISTURE CONTENT USED IN CALCULATIONS
Bus = 0.0000




ARI ENVIRONMENTAL, INC.
MOISTURE CALCULATION SUMMARY

COMPANY: Monroe Energy
LOCATION: Trainer, PA
SOURCE: Main Flare

TEST DATE: 8/2/2016
RUN NUMBER: 5

¥ FACTOR; 0.998
BAROMETRIC: 29.94 in. Hg METER VOLUME: 1.462 ft*
METER TEMP: 76.1 °F
LIQUID COLL: 0.3 milliliters
AH: 1.50 in.H,0

ENGLISH UNITS
(29.92 in.Hg & 68 °F)

VOLUME OF SAMPLE
@ STANDARD CONDITIONS, DRY BASIS

AH
528 Prat + 752
Vimsta =| 5o a5 | X Vim x 7| —=—138. 1443  dscf

29.92 T,

Y= 0.998

VOLUME OF WATER IN SAMPLE
@ STANDARD CONDITIONS

Viwsta =0.04707 x V,, = 0.014  scf

Vie= 0.3 mL

FRACTIONAL MOISTURE CONTENT OF STACK GAS AS MEASURED

VWS
B/ =i —TE—— 0.0097

wstd Vms.ld

FRACTIONAL MOISTURE CONTENT OF STACK GAS @ SATURATION

SVP.
ws @ saturation — __—P"“— = 0.0302
Pbar + _static

13.6

B

SVP. = 0.905 in. Hg

FRACTIONAL MOISTURE CONTENT USED IN CALCULATIONS
Bys = 0.0097




ARI ENVIRONMENTAL, INC.

MOISTURE CALCULATION SUMMARY

COMPANY: Monroe Energy
LOCATION: Trainer, PA
SOURCE: Main Flare
TEST DATE: 8/2/2016
RUN NUMBER: 6

y FACTOR: 0.998
BAROMETRIC: 29.94 in. Hg METER VOLUME:  1.300 £°
METER TEMP: 76.0 °F
LIQUID COLL: 0.0 milliliters
AH: 1.50 in.H,0

ENGLISH UNITS

(29.92 in.Hg & °F)

VOLUME OF SAMPLE
@ STANDARD CONDITIONS, DRY BASIS

Pua, + o
528 ber 138
Vimsia = | —er =] &
mstd [29_92)x Vin x ¥ T 1.284  dscf
Y= 0.998
VOLUME OF WATER IN SAMPLE
@ STANDARD CONDITIONS
Viusg = 0.04707 x V= 0.000  scf
V]c = 0.0 mL
FRACTIONAL MOISTURE CONTENT OF STACK GAS AS MEASURED
V, .
B = wstd -
" Viwsta + Vinag BE0RE0
FRACTIONAL MOISTURE CONTENT OF STACK GAS @ SATURATION
SVP.
Bws@saturation = — Bio. — 0.0302
Pbar + —static
13.6
SV.P. = 0.905 in. Hg
FRACTIONAL MOISTURE CONTENT USED IN CALCULATIONS
Bus = 0.0000




ARI ENVIRONMENTAL, INC.
MOISTURE CALCULATION SUMMARY

COMPANY: Monroe Energy
LOCATION: Trainer, PA
SOURCE: Main Flare
TEST DATE: 8/2/2016
RUN NUMBER: 7

1 FACTOR: 0.998
BAROMETRIC: 29.94 in. Hg METER VOLUME: 1.406 ft*
METER TEMP: 76.0 °F
LIQUID COLL: 0.1 milliliters
AH: 1.50 in.Hzo

ENGLISH UNITS
(29.92 in.Hg & 68 °F)

VOLUME OF SAMPLE
@ STANDARD CONDITIONS, DRY BASIS

5 AH
528 bar T 136
istd [29.92) * Vg, xy qu 36 = 1.388 dscf
Y= 0.998
VOLUME OF WATER IN SAMPLE
@ STANDARD CONDITIONS
Viyeg = 0.04707 x Vi = 0.005 scf
Vie = 0.1 mL
FRACTIONAL MOISTURE CONTENT OF STACK GAS AS MEASURED
V,
Byg =—28d___ _ 0.0034
szld + Vmstd
FRACTIONAL MOISTURE CONTENT OF STACK GAS @ SATURATION
SVP
Bws@satura!ion = Petat = 0.0302
=] __static
bar V3

SV.P. = 0.905 in. Hg

FRACTIONAL MOISTURE CONTENT USED IN CALCULATIONS
Bus = 0.0034




ARI ENVIRONMENTAL, INC.
MOISTURE CALCULATION SUMMARY

COMPANY: Monroe Energy
LOCATION: Trainer, PA
SOURCE: Main Flare

TEST DATE: 8/2/2016
RUN NUMBER: 8

v FACTOR: 0.998
BAROMETRIC: 29.94 in. Hg METER VOLUME: 1.413 f°
METER TEMP: 75.8 °F
LIQUID COLL: 0.4 milliliters
AH: 1.50 in.H,0

ENGLISH UNITS
(29.92 in.Hg & 68 °F)

VOLUME OF SAMPLE
@ STANDARD CONDITIONS, DRY BASIS

Peoar + &
528 bar + 13
mstd [2992J X VWp Xy Tm 1.396 dscf
Y= 0.998

VOLUME OF WATER IN SAMPLE
@ STANDARD CONDITIONS
Viwstg = 0.04707 x V. = 0.019 scf

V[c = 0.4 mL

FRACTIONAL MOISTURE CONTENT OF STACK GAS AS MEASURED

Vi
Bug =—04___ - 0.0133

Viwstd + Vinsta

FRACTIONAL MOISTURE CONTENT OF STACK GAS @ SATURATION

SVP.
Bws@saluration o N N 0.0302

Pslat!g

P, . sial
bar 136

SV.P. = 0.9046 in. Hg

FRACTIONAL MOISTURE CONTENT USED IN CALCULATIONS
Bus = 0.0133




ARI ENVIRONMENTAL, INC.
MOISTURE CALCULATION SUMMARY

COMPANY: Monroe Energy
LOCATION: Trainer, PA
SOURCE: Main Flare
TEST DATE: 8/2/2016
RUN NUMBER: 9

vy FACTOR: 0.998
BAROMETRIC: 29.94 in. Hg METER VOLUME: 1.335 ft*
METER TEMP: 76.5 °F
LIQUID COLL: 0.9 milliliters
AH: 1.50 in.H,0

ENGLISH UNITS
(29.92 in.Hg & °F)

VOLUME OF SAMPLE
@ STANDARD CONDITIONS, DRY BASIS

Poar + ——
528 " 136
V = —— —_— e
A (29‘92)><mey T 1.317 dscf

Y= 0.998

VOLUME OF WATER IN SAMPLE
@ STANDARD CONDITIONS

Vista = 0.04707 x V/, 0.042  scf

Vi = 0.9 mL

FRACTIONAL MOISTURE CONTENT OF STACK GAS AS MEASURED

V,
- wstd
B s o WA

= 0.031
sztd + Vmsld a

FRACTIONAL MOISTURE CONTENT OF STACK GAS @ SATURATION

SVP.

o Dstatic
ar

= 0.0302

Bws@ saturation ~

SVP. = 0.905 in. Hg

FRACTIONAL MOISTURE CONTENT USED IN CALCULATIONS
Bys = 0.0302




COMPANY: Monroe Energy
LOCATION: Trainer, PA
SOURCE: Main Flare
TEST DATE: 8/2/2016
RUN NUMBER: 10

y FACTOR: 0.998
BAROMETRIC: 29.94 in. Hg METER VOLUME: 1.519 ft°
METER TEMP: 76.5 °F
LIQUID COLL: 0.5 milliliters
AH: 1.50 in.H,0

ENGLISH UNITS
(29.92 in.Hg & 68 °F)

VOLUME OF SAMPLE
@ STANDARD CONDITIONS, DRY BASIS

AH

Ppar + ——
528 bar
- [m)x (VAR ——Tm“i@ - 1498  dscf
y= 0.998
VOLUME OF WATER IN SAMPLE
@ STANDARD CONDITIONS
Visig = 0.04707 x V, = 0024  scf

Vpc = 0.5 mL

FRACTIONAL MOISTURE CONTENT OF STACK GAS AS MEASURED

V,
By =p—H28 = = 0.0155
e sztd + Vmstd I

FRACTIONAL MOISTURE CONTENT OF STACK GAS @ SATURATION

SVP.

Pstatic

13.6

B e 0.0302

ws @ saturation =
F}bar T

SV.P. = 0.905 in. Hg

FRACTIONAL MOISTURE CONTENT USED IN CALCULATIONS
Bus = 0.0155




Hydrogen Sulfide CEMS

Relative Accuracy Determination
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Company: Monroe Energy
Location: Trainer, PA
Source: Main Flare
CEM Manufacturer: ABB PGC5000
Tag No: 150
Serial No: US408015040002947X
Test Date: 8/2/2016
Parameter : Hydrogen Sulfide
Reference Method CEM
Samples Output
Test RMi CEMi
Run H,S H,S (RMi-CEMi) |Difference
Number Date Time (ppm) (ppm) Difference (d))|  (d,)’
1 8/2/2016 | 0910-0940 0.1 2.7 -2.6 6.555
2 8/2/2016 | 0944-1014 0.1 2.7 -2.6 6.702
3 8/2/2016 | 1018-1048 0.1 2.8 -2.7 7.221
4 8/2/2016 | 1052-1122 0.1 2.7 -2.6 6.929
5 8/212016 | 1127-1157 0.1 3.0 -2.9 8.582
* 6 8/2/2016 | 1201-1231 0.1 35 -3.4 11.451
7 8/2/2016 | 1236-1406 0.1 3.2 -3.1 9.439
8 8/2/2016 | 1310-1340 0.1 29 -2.8 7.822
9 8/2/2016 | 1347-1417 0.1 2.8 -2.7 7.258
10 8/2/2016 | 1420-1440 0.1 2.8 -2.7 7.250
* data omitted from calculations
Applicable Standard: 162 ppm
Mean Reference Method Value: 0.09 ppm
Mean CEM Value: 2.83 ppm
average d: -2.74
n: 9
toorst 2306
Ed: 24654
2k 67758
standard deviation: 0.167
confidence coefficient (one-tailed): 0.128
Relative Accuracy: 1.77 % based on Applicable Standard

aved=

cc=

lngzs X sd.

\/F

RA = abs(avg.d) + abs(cc) x 100

mean RM value
-OR-
RA = abs(avg.d) + abs(cc) x 100

Applicable Standard

- (Zar (Ca)on Yo )

(must be < 20%)

(must be < 10%)




Client:
Location:
Source:

Date sampled:

Compound Analyzed:

Method:
Instrument:
Detector

Units of Detection:

H.S PRETEST STANDARDS FIELD DATA

Monroe Energy
Trainer, PA

Main Flare
8/2/2016
Hydrogen Sulfide
USEPA Method 15
SRI-8610C
GC-FPD

ppm

Concentration Average Square Root
Standard No (ppm) Area Counts of Area Counts
1 0 0.0 0.00
2 15 556.6 23.59
3 30 2,757.6 52.51
4 60 11,727.2 108.29
Standard Initial Cal 1 Initial Cal 2 Initial Cal 3 Average
(ppm) (area counts) (area counts) (area counts) (area counts)
0 0 0 0 0.0
15 538 575 556 556.6
30 2838 2791 2643 27576
60 11721 11867 11594 11727.2
Standard Injection 1 Deviation Injection 2 Deviation Injection 3 Deviation
(ppm) from mean (%) from mean (%) from mean (%)
0 0 0 0
15 -3.35 3.38 -0.03
30 2.92 1:23 -4.14
60 -0.06 1.19 -1.14




H,S POST TEST STANDARDS FIELD DATA

Client:

Location:

Source:

Date sampled:
Compound Analyzed:
Method:

Instrument:

Detector

Units of Detection:

Monroe Energy
Trainer, PA

Main Flare
08/02/16
Hydrogen Sulfide
USEPA Method 15
SRI-8610C
GC-FPD

ppm

Concentration Average Square Root Calibration
Standard No (ppm) Area Counts of Area Counts Drift (%)
1 0 0.0 0.0 0.00
2 15 574.1 23.96 3.14
3 30 2,790.9 52.83 1.21
4 60 11,721.9 108.27 -0.05
Standard Post Cal 1 Post Cal 2 Post Cal 3 Average
(ppm) (area counts) (area counts) (area counts) (area counts)
0 0 0 0 0.0
15 567 572 583 574.1
30 2860 2730 2783 2790.9
60 11672 11779 11814 11721.9
Standard Injection 1 Deviation Injection 2 Deviation Injection 3 Deviation
(ppm) from mean (%) from mean (%) from mean (%)
0
15 -1.17 -0.43 1.60
30 2.47 -2.19 -0.28
60 -1.28 0.49 0.79




Client:
Location:
Source:

Date sampled:

Compound Analyzed:

Method:
Instrument:
Detector

Units of Detection:

Standard

W N = O

il
|

ol
T
a
ST

N L
1]

Analytical Calculation Summary
Calibration Standards Area Linear Regression Fit

Monroe Energy
Trainer, PA

Main Flare
8/2/12016
Hydrogen Sulfide
USEPA Method 15
SRI-8610C
GC-FPD

ppm

Calibration Standards

Standard Square Root  Standard
Peak Area  Peak Area Concentration
(mv) (mv) (ppm)
0.0 0.0 0.0
556.6 23.6 15.0
2757.6 52.5 30.0
11,727.2 108.3 60.0

Statistical Analysis Summary

ZXy: 8,426.8
Ix: 1844

Zy: 105.0

Ex’: 15,041.3

2(x)%: 34,002.0
N: 4.0
m: 0.5483
b: 0.9735

R’: see chart
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Client:

Location:

Source:

Date sampled:
Compound Analyzed:
Method:

Instrument:

Detector

Units of Detection:

LINE LOSS FIELD DATA

Monroe Energy
Trainer, PA

Main Flare
08/02/16
Hydrogen Sulfide
USEPA Method 15
SRI-8610C
GC-FPD

ppm

[

—
—_—
—
e
SRS CorE————— SIS —
N
L
O BN wa
W ENVIRONMENTAL P&

SHERNIIN

Line Loss Samples Calculated
Injection No Concentration Area Counts PPM
1 25 2,140 26.3
2 25 2176 26.6

Fractional Line Loss =

1.0578
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Hydrogen Sulfide Analytical Calculation Summary

Sample Area Linear Regression Fit

Client: Monroe Energy

Location: Trainer, PA

Source: Main Flare

Date sampled: 8/2/2016

Compound Analyzed: Hydrogen Sulfide

Method: USEPA Method 15

Instrument: SRI-8610C

Detector GC-FPD

Units of Detection: ppm

0 Sulfide les
Square Root
Sample Sample Sample
Peak Area Peak Arca Concentration
RATANo.. File # Attenuati (my) (my) {Rpm)

1-1 ME_H2SNew_Run01.CHR 1 0.0 0.0 0.1
1-2 ME_H2SNew_Run02 CHR 1 0.0 00 0.1
1-3 ME_H2SNew_Run03.CHR 1 0.0 0.0 0.1
2-1 ME_H2SNew_Run04.CHR 1 0.0 0.0 0.1
2-2 ME_H2SNew_Run05.CHR 1 0.0 0.0 0.1
2-3 ME_H2SNew_Run06.CHR 1 0.0 0.0 0.1
31 ME_H2SNew_Run07.CHR 1 0.0 0.0 0.1
3-2 ME_H2SNew_Run08.CHR 1 0.0 0.0 0.1
33 ME_H2SNew_Run09.CHR 1 00 0.0 0.1
4-1 ME_H2SNew_Run10.CHR 1 0.0 0.0 0.1
4-2 ME_H2SNew_Run11.CHR 1 0.0 0.0 0.1
4-3 ME_H2SNew_Run12.CHR 1 0.0 0.0 0.1
5-1 ME_H2SNew_Run13.CHR 1 0.0 0.0 0.1
5-2 ME_H2SNew_Run14.CHR 1 0.0 0.0 0.1
5-3 ME_H2SNew_Run15.CHR 1 0.0 0.0 0.1
6-1 ME_H2SNew_Run16.CHR 1 0.0 0.0 01
6-2 ME_H2SNew_Run17.CHR 1 0.0 0.0 0.1
6-3 ME_HZSNew_Run‘IB.CHR 1 0.0 0.0 0.1
7-1 ME_H2SNew_Run19.CHR 1 0.0 0.0 0.1
7-2 ME_H2SNew_Run20.CHR 1 0.0 0.0 0.1
7-3 ME_H2SNew__Run21.CHR 1 0.0 0.0 0.1
8-1 ME_H2SNew_Run22 CHR 1 0.0 0.0 0.1
8-2 ME_H2SNew_Run23.CHR 1 0.0 0.0 0.1
8-3 ME_H2SNew_Run24.CHR 1 0.0 0.0 0.1
9-1 ME_H2SNew_Run25.CHR 1 0.0 0.0 0.1
9-2 ME_H2SNew_Run26.CHR 1 0.0 0.0 0.1
9-3 ME_H2SNew_Run27.CHR 1 0.0 0.0 0.1
10-1 ME_H2SNew_Run28.CHR 1 0.0 0.0 0.1
10-2 ME_H2SNew_Run29.CHR 1 0.0 0.0 0.1
10-3 ME_H2SNew_Run30.CHR 1 0.0 0.0 0.1



Company:

Location:

Source:

Date sampled:
Compound Analyzed:
Method:

Test Data Summary

Monroe Energy
Trainer, PA

Main Flare
8/2/2016
Hydrogen Sulfide
USEPA Method 15

Instrument: SRI-8610C
Detector GC-FPD
Units of Detection: ppm
Line Loss
Corrected Average
H,S H,S H,S
Clock Concentration Concentration Concentration
Time RATA No. Peak # (ppm) (ppm) (ppm)
9:10 1-1 ME_H2SNew_Run01.CHR 0.10 0.09
9:20 1-2 ME_H2SNew_Run02.CHR 0.10 0.09
9:30 1-3 ME_H2SNew_Run03.CHR 0.10 0.09 0.1
9:44 2-1 ME_H2SNew_Run04.CHR 0.10 0.09
9:54 2-2 ME_H2SNew_Run05.CHR 0.10 0.09
10:04 2-3 ME_H2SNew_Run06.CHR 0.10 0.09 0.1
10:18 3-1 ME_H2SNew_Run07.CHR 0.10 0.09
10:28 3-2 ME_H2SNew_Run08.CHR 0.10 0.09
10:38 3-3 ME_H2SNew_Run09.CHR 0.10 0.09 0.1
10:52 4-1 ME_HZSNeW_Rum 0.CHR 0.10 0.09
11:02 4-2 ME_H2SNew_Run‘I 1.CHR 0.10 0.09
11:12 4-3 ME“H2SNew_Run12,CHR 0.10 0.09 0.1
11:27 5-1 ME_H2SNew_Run13.CHR 0.10 0.09
11:37 5-2 ME_H2SNew_Run14.CHR 0.10 0.09
11:47 5-3 ME_H2SNew_Run15.CHR 0.10 0.09 0.1
12:01 6-1 ME_H2SNew_Run16.CHR 0.10 0.09
12:11 6-2 ME_H2SNew_Run17.CHR 0.10 0.09
12:21 6-3 ME_H2SNew_Run18.CHR 0.10 0.09 0.1
12:36 7-1 ME_H2SNew_Run19.CHR 0.10 0.09
12:46 7-2 ME_H2SNew_Run20.CHR 0.10 0.09
12:56 7-3 ME_H2SNew_Run21.CHR 0.10 0.09 0.1
13:10 8-1 ME_H2SNew_Run22.CHR 0.10 0.09
13:20 8-2 ME_H2SNew_Run23.CHR 0.10 0.09
13:30 8-3 ME_H2SNew_Run24.CHR 0.10 0.09 0.1
13:47 9-1 ME_H2SNew_Run25.CHR 0.10 0.09
13:57 9-2 ME_H2SNew_Run26.CHR 0.10 0.09
14:07 9-3 ME_H2SNew_Run27.CHR 0.10 0.09 0.1
14:20 101 ME_H2SNew_Run28.CHR 0.10 0.09
14:30 10-2 ME_H2SNew_Run29.CHR 0.10 0.09
14:40 10-3 ME_H2SNew_Run30.CHR 0.10 0.09 0.1
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Company: Monroe Energy
Location: Trainer, PA

Source: Main Flare
Test Date: 8/5/2016

Run#: 1
Raw Test Data:
Vis: 50.234 liter Vit 17.800 liter
Y 0.987 dimensionless Y4 0.998 dimensionless
Phar: 760.0 mmHg Ppar: 760.0 mmHg
AH: 0.187 mmHg AH: 0.187 in.H,0
Tt 238 °C T 21.8 °C
Laboratory Analysis of Isopropy! Alchohol (IPA) for H,SO,:

Normality of BaCl, titrant: 0.0986 N

Volume of Sample: 100 milliliters

Volume of Sample Aliquot: 20.00 milliliters

Volume of BaCl, titrant used: 0.15 milliliters

Volume of Blank titrant used: 0.00 milliliters

Calculations:

English Units
(29.92in. Hg, 68° F)

Volume sampled at standard
conditions on dry basis;

Vmssta = [293}‘ V, x Y[M:‘

—_— = 48.941 liter
760 -
Volume of combustion air added
at standard conditions:
293 B, +AH
Viesis = | 50— [x V, x 7| —2ar = 17.654 liter
- {_TGOJ i { T, ]
Volume of sample at standard
conditions on dry basis:
Vsld == Vrmsm i Vmasw = 31.288 liter

TRS concentration, as SO,

(12028)(N)y v, ) Yoo |

a .

28.4 ppm, as SO,

-
50, Y,

st



Company: Monroe Energy

Location: Trainer, PA
Source: Main Flare

Test Date: 8/5/2016
Run#: 1

Laboratory Analysis of Isopropyl Alchohol (IPA) for H,SO,:

Standardization of Barium Chloride

H,S0, used: 25.00 mi
BaCl used: 2535 ml
Normality of BaCl, titrant; 0.0986 N
Volume of Blank titrant used: 0.00 milliliters

Titration of Sample

Volume of Sample: 100.0 milliliters
Volume of Sample Aliquot: 20.00 milliliters
1* titration

Volume of BaCl, titrant used: 0.15 milliliters

2" titration
Volume of BaCl, titrant used: 0.15 milliliters



Company
Location

Source
Test Date

Run #:

Vst
Y
Pyar:
AH:
T

: Monroe Energy
: Trainer, PA
: Main Flare
. 8/5/2016
2
Raw Test Data:
50.715 liter Vina!
0.987 dimensionless Yo
760.0 mmHg Phar:
0.187 mmHg AH:
252 °C T
Laboratory Analysis of Isopropyl Alchohol (IPA) for H.SO,:
Normality of BaCl, titrant: 0.0986 N
Volume of Sample: 100 milliliters
Volume of Sample Aliquot: 20.00 milliliters
Volume of BaCl, titrant used: 0.225 milliliters
Volume of Blank titrant used: 0.00 milliliters

Calculations:

Volume sampled at standard
conditions on dry basis:

Volume of combustion air added

at standa

rd conditions:

Volume of sample at standard
conditions on dry basis:

TRS concentration, as SO,

(12025)(N), -V, Y= |
Cso; = v —

sie

 EEEe | P
] ]

n

17.400 liter
0.998 dimensionless
760.0 mmHg
0.187 in.H,O
226 °C

English Units
(29.92 in. Hg, 68° F)

49.180 liter

17.211 liter

31.969 liter

41.7 ppm, as SO,



Company: Monroe Energy

Location: Trainer, PA
Source: Main Flare

Test Date: 8/5/2016
Run#:2

Laboratory Analysis of Isopropyl Alchohol (IPA) for H,S0,:

Standardization of Barium Chloride

H,SO, used: 25.00 ml
BaCl used: 25.35 ml
Normality of BaCl, titrant: 0.0986 N
Volume of Blank titrant used: 0.00 milliliters

Titration of Sample
Volume of Sample; 100.0 milliliters
Volume of Sample Aliquot: 20.00 milliliters

1* titration

Volume of BaCl, titrant used: 0.20 milliliters
2" titration

Volume of BaCl, titrant used: 0.25 milliliters



Company: Monroe Energy

Location: Trainer, PA
Source: Main Flare
Test Date: 8/5/2016
Run#:3
Vins 54.680 liter
Ya: 0.987 dimensionless
[ 760.0 mmHg
AH: 0.187 mmHg
T 26,2 °C

Laboratory Analysis of Isopropyl Alchohol (IPA) for H,S0,:

Raw Test Data:

Vina:
Y4
Ppar
AH:
T

Normality of BaCl, titrant:
Volume of Sample:

Volume of Sample Aliquot;
Volume of BaCl, titrant used:
Volume of Blank titrant used:

Volume sampled at standard
conditions on dry basis:

V = —
mssid [?60)

Volume of combustion air added
at standard conditions:

Volume of sample at standard
conditions on dry basis:

TRS concentration, as SO,

0501

0.0986 N
100 milliliters
20.00 milliliters
0.275 milliliters
0.00 milliliters

Calculations:

293 o,

m

masid :{293Jxvﬂ1
( 760

x«,[

N K{Pw +AH

m

m

vsld = Vmsstd - Vmasld
V In
(12025)“\”(\/1 Vb){”\j',o' }

V

=id

Pbar =+ (J\H

)
)

n

17.400 liter
0.998 dimensionless
760.0 mmHg
0.187 in.H,O
22:8 °C

English Units
(29.92 in. Hg, 68° F)

52.844 liter

17.200 liter

35.644 liter

45.7 ppm, as SO,



Company: Monroe Energy

Location: Trainer, PA
Source: Main Flare

Test Date: 8/5/2016
Run#: 3

Laboratory Analysis of Isopropyl Alchohol (IPA) for H,S0,:

Standardization of Barium Chloride

H,S0, used: 25.00 ml
BaCl used: 2535 ml
Normality of BaCl, titrant: 0.0986 N
Volume of Blank titrant used: 0.00 milliliters

Titration of Sample

Volume of Sample: 100.0 milliliters
Volume of Sample Aliquot: 20.00 milliliters
1*! titration
Volume of BaCl, titrant used: 0.30 milliliters
2" titration

Volume of BaCl, titrant used: 0.25 milliliters



Company: Monroe Energy
Location: Trainer, PA

Source: Main Flare
Test Date: 8/5/2016

Run#: 4
Raw Test Data:
Vst 60.541 liter Vina! 18.200 liter
Y 0.987 dimensionless e 0.998 dimensionless
Pear: 760.0 mmHg Ppar: 760.0 mmHg
AH: 0.187 mmHg AH: 0.187 in.H,0
T 27228 T 22.7 °C
Laboratory Analysis of Isopropyl Alchohol (IPA) for H,SO,:

Normality of BaCl, titrant: 0.0986 N

Volume of Sample: 100 milliliters

Volume of Sample Aliquot: 20.00 milliliters

Volume of BaCl, titrant used: 0.275 milliliters

Volume of Blank titrant used: 0.00 milliliters

Calculations:

English Units
(29.92 in. Hg, 68° F)

Volume sampled at standard
conditions on dry basis:

Vmsslu = [ 293}”: Vm x?[h:rté_'-{‘:l

—_— = 58.310 liter
760 o '
Volume of combustion air added
at standard conditions:
293 B, +AH
Viasa =] 0= |x V. xy| 2o 220 [ _ 17.997 liter
masid [ ?60 J m /[ Tm I
Volume of sample at standard
conditions on dry basis:
Vsld - Vmss‘hd _Vmastd = 40.314 liter

TRS concentration, as S0,

V

a

v
12025)(N)(V, -V, )| -z
( )( }( 1 b)[ ] 40.4 ppm, as SO,

C =
S0, Y;

sid



Company: Monroe Energy

Location: Trainer, PA
Source: Main Flare

Test Date: 8/5/2016
Run#: 4

Laboratory Analysis of Isopropyl Alchohol (IPA) for H,SO,:

Standardization of Barium Chloride

H,S0, used: 25.00 ml
BaCl used: 25.35 ml
Normality of BaCl, titrant: 0.0986 N
Volume of Blank titrant used: 0.00 milliliters

Titration of Sample
Volume of Sample: 100.0 milliliters

Volume of Sample Aliquot: 20.00 milliliters

1*! titration

Volume of BaCl, titrant used: 0.25 milliliters
2" titration

Volume of BaCl, titrant used: 0.30 milliliters



Company: Monroe Energy
Location: Trainer, PA

Source: Main Flare
Test Date: 8/5/2016

Run#:5
Raw Test Data:
47 59.918 liter Vi 16.400 liter
Yy 0.987 dimensionless Yo 0.998 dimensionless
By 760.0 mmHg Ppai: 760.0 mmHg
AH: 0.187 mmHg AH: 0.187 in.H,0O
Tni 272 °C Tt 229 °C
Laboratory Analysis of Isopropyl Alchohol (IPA) for H,S0,:

Normality of BaCl, titrant; 0.0986 N

Volume of Sample: 100 milliliters

Volume of Sample Aliquot: 20.00 milliliters

Volume of BaCl, titrant used: 0.225 milliliters

Volume of Blank titrant used: 0.00 milliliters

Calculations:
English Units
(29.92 in. Hg, 68° F)

Volume sampled at standard
conditions on dry basis:

[‘293- V, xy Fhap +4HH 57.710 lit
= =— |% Y] —————| = : iter
mEeA ey T
Volume of combustion air added
at standard conditions:
293] P... + AH
Mg 51— [N | e 000 16.207 lit
masid (760 m XY T iter
Volume of sample at standard
conditions on dry basis:
Vstd = Vmsstd - Vmasld £ 41.504 liter

TRS concentration, as SO,
(12025)(N)(V, -vb)(v\j;-'ﬂJ

a
CS Q T

sid

321 ppm, as SO,




Company: Monroe Energy

Location: Trainer, PA
Source: Main Flare

Test Date: 8/5/2016
Run#: 5

Laboratory Analysis of Isopropyl Alchohol (IPA) for H,S0,:

Standardization of Barium Chloride

H,S0, used: 25.00 ml
BaCl used: 25.35 ml
Normality of BaCl, titrant: 0.0986 N
Volume of Blank titrant used: 0.00 milliliters

Titration of Sample

Volume of Sample; 100.0 milliliters
Volume of Sample Aliquot: 20.00 milliliters

1! titration
Volume of BaCl, titrant used: 0.20 milliliters
2" titration
Volume of BaCl, titrant used: 0.25 milliliters



Company: Monroe Energy
Location: Trainer, PA
Source: Main Flare
Test Date: 8/5/2016
Run#:6
Raw Test Data:
Vine 58.021 liter
Yy 0.987 dimensionless
Pear 760.0 mmHg
AH: 0.187 mmHg
T 278 °C

Laboratory Analysis of Isopropyl Alchohol (IPA) for H,S0O,:

Vina:
Y
Pgst
AH:
Tt

Normality of BaCl, titrant:
Volume of Sample:

Volume of Sample Aliquot;
Volume of BaCl, titrant used:
Volume of Blank titrant used:

Calculations:

Volume sampled at standard
conditions on dry basis:

vmssiu = [

Volume of combustion air added
at standard conditions:

masid — kﬁa

Volume of sample at standard
conditions on dry basis:

TRS concentration, as SO,

[PW +AH
xy| ——

{Pm, +AH
X‘Y —_—

msstd

(12025)(N)(V, - V,, )( VGp_m_ }

0.0986 N
100 milliliters
20.00 milliliters
0.225 milliliters
0.00 milliliters

m

m

V

mastd

a |

Cso, =

b

)
)

16.800 liter
0.998 dimensionless
760.0 mmHg
0.187 in.H,O
230°C

English Units
(29.92 in. Hg, 68° F)

55.780 liter

16.594 liter

39.186 liter

34.0 ppm, as SO,



Company: Monroe Energy

Location: Trainer, PA
Source: Main Flare

Test Date: 8/5/2016
Run#:86

Laboratory Analysis of Isopropyl Alchohol (IPA) for H,S0,:

Standardization of Barium Chloride

H,S0O, used: 25.00 ml
BaCl used: 25.35 ml
Normality of BaCl, titrant: 0.0986 N
Volume of Blank titrant used: 0.00 milliliters

Titration of Sample
Volume of Sample: 100.0 milliliters

Volume of Sample Aliquot: 20.00 milliliters

1* titration

Volume of BaCl, titrant used: 0.20 milliliters
2" titration

Volume of BaCl, titrant used: 0.25 milliliters



Company:
Location:
Source:
Test Date:
Run # :

Monroe Energy

Trainer, PA

Main Flare

8/5/2016

7

Raw Test Data:
60.541 liter Vil 17.800 liter
0.987 dimensionless Y. 0.998 dimensionless
760.0 mmHg Prar: 760.0 mmHg
0.187 mmHg AH: 0.187 in.H,0
283 °C Tow 23220
Laboratory Analysis of Isopropyl Alchohol (IPA) for H,S0,:

Normality of BaCl, titrant: 0.0986 N

Volume of Sample: 100 milliliters

Volume of Sample Aliquot: 20.00 milliliters

Volume of BaCl, titrant used: 0.3 milliliters

Volume of Blank titrant used: 0.00 milliliters

Calculations:

English Units
(29.92 in. Hg, 68° F)

Volume sampled at standard
conditions on dry basis:

293 P... + AH )
Vinssig = [—-—-?GOJX Vi ><Y[~—~—" T ] = 58.095 liter
Volume of combustion air added
at standard conditions:
293 P,. +AH
AV —~—J><V xy| 22" = 17.571 liter
mastd ( ?60 m XY Tm 1
Volume of sample at standard
conditions on dry basis:
Vsld = Vmssﬁd - Vmas.td = 40.524 liter

TRS concentration, as SO,

(12025)(N)(V, - Vb)[\%u]

= 43.9 ppm, as SO,

a

so, ~ vV

sid



Company: Monroe Energy

Location: Trainer, PA
Source: Main Flare

Test Date: 8/5/2016
Run#:7

Laboratory Analysis of Isopropyl Alchohol (IPA) for H,SO,:

Standardization of Barium Chloride

H,SO, used: 25.00 ml
BaCl used: 25.35 ml
Normality of BaCl, titrant: 0.0986 N
Volume of Blank titrant used: 0.00 milliliters

Titration of Sample
Volume of Sample: 100.0 milliliters
Volume of Sample Aliquot: 20.00 milliliters

1* titration

Volume of BaCl, titrant used: 0.30 milliliters
2" titration

Volume of BaCl, titrant used: 0.30 milliliters



Company: Monroe Energy
Location: Trainer, PA

Source: Main Flare
Test Date: 8/5/2016

Run#:8
Raw Test Data:
Ve 53.915 liter Vi 16.200 liter
g 0.987 dimensionless Yo 0.998 dimensionless
Fgsed 760.0 mmHg Poar: 760.0 mmHg
AH: 0.187 mmHg AH: 0.187 in.H,0
T 283 °C Tnt 22.8 °C
Laboratory Analysis of Isopropyl Alchohol (IPA) for H,S0,:
Normality of BaCl, titrant: 0.0986 N
Volume of Sample: 100 milliliters
Volume of Sample Aliquot: 20.00 milliliters
Volume of BaCl, titrant used: 0.175 milliliters
Volume of Blank titrant used: 0.00 milliliters

Calculations:
English Units
(29.92in. Hg, 68° F)

Volume sampled at standard
conditions on dry basis:

293 P... + AH
Vmssid = [760}( Vm x Y[JT__:I = 51.737 liter

Volume of combustion air added
at standard conditions:

16.014 liter

293 o +AH
vmas:d = [?6_0 J XV, x 'r{_h“:i.—‘:l

Volume of sample at standard
conditions on dry basis:

Vsid = V

msstd

\V = 35.723 liter

mastd

TRS concentration, as SO,

(12025)(N)(V, - V, )[}/Gm_J

a

= 29.0 ppm, as SO,

Gy =
$0, v;

sid



Company: Monroe Energy

Location: Trainer, PA
Source: Main Flare

Test Date: 8/5/2016
Run#:8

Laboratory Analysis of Isopropyl Alchohol (IPA) for H,SO,:

Standardization of Barium Chloride

H,SO, used: 25.00 ml
BaCl used: 25.35 ml
Normality of BaCl, titrant: 0.0986 N
Volume of Blank titrant used: 0.00 milliliters

Titration of Sample

Volume of Sample: 100.0 milliliters
Volume of Sample Aliquot: 20.00 miliiliters
1* titration

Volume of BaCl, titrant used: 0.15 milliliters

2" titration
Volume of BaCl, titrant used: 0.20 milliliters



Company: Monroe Energy
Location: Trainer, PA

Source: Main Flare
Test Date: 8/5/2016

Run#:9
Raw Test Data:
Vit 44.797 liter Vinal 17.600 liter
Y 0.987 dimensionless Yo 0.998 dimensionless
Pyac 760.0 mmHg Pyar: 760.0 mmHg
AH: 0.187 mmHg AH: 0.187 in.H,0O
T 28.7 °C T 233°C
Laboratory Analysis of Isopropyl Alchohol (IPA) for H,SO,:
Normality of BaCl, titrant: 0.0986 N
Volume of Sample: 100 milliliters
Volume of Sample Aliquot: 20.00 milliliters
Volume of BaCl, titrant used: 0.325 milliliters
Volume of Blank titrant used: 0.00 milliliters

Calculations:
English Units
(29.92 in. Hg, 68° F)

Volume sampled at standard
conditions on dry basis:

Vmssld s (..2_9_3])( Vm i Y‘il:’bar.r".' ﬁH}

= 42.935 liter
760 2
Volume of combustion air added
at standard conditions:
293 P... +AH
Viasa = [TBO_]X V, x '{——-——" T = 17.365 liter
Volume of sample at standard
conditions on dry basis:
Vsld =Vmsstd _Vmastd = 25.569 liter

TRS concentration, as SO,

(12025)(N)(V, - V,, ){V_\?_.n J

2 . a .
Coo, =

Vsld

75.4 ppm, as SO,




Company: Monroe Energy

Location: Trainer, PA
Source: Main Flare

Test Date: 8/5/2016
Run#:9

Laboratory Analysis of Isopropyl Alchohol (IPA) for H,SO,:

Standardization of Barium Chloride

H,SO, used: 25.00 ml
BaCl used: 25.35 ml
Normality of BaCl, titrant; 0.0986 N
Volume of Blank titrant used: 0.00 milliliters

Titration of Sample

Volume of Sample: 100.0 milliliters
Volume of Sample Aliquot: 20.00 milliliters
1*! titration
Volume of BaCl, titrant used: 0.35 milliliters
2" titration

Volume of BaCl, titrant used: 0.30 milliliters



Company: Monroe Energy
Location: Trainer, PA

Source: Main Flare
Test Date: 8/5/2016

Run#: 10
Ve 59.579 liter
Y 0.987 dimensionless
Ppar: 760.0 mmHg
AH: 0.187 mmHg
T 289 °C

Raw Test Data:

Vinat
Y
P
AH:
T

Laboratory Analysis of Isopropyl Alchohol (IPA) for H,S0O,:

Normality of BaCl, titrant: 0.0986 N

Volume of Sample: 100 milliliters
Volume of Sample Aliquot: 20.00 milliliters
Volume of BaCl, titrant used: 0.25 milliliters
Volume of Blank titrant used: 0.00 milliliters

Volume sampled at standard
conditions on dry basis:

Volume of combustion air added
at standard conditions:

Volume of sample at standard
conditions on dry basis:

TRS concentration, as SO,

Calculations:

760

Vmsstd '_"(293])(\/ XY[M
T

760

Vmastd = [ 293] b% Vm x y[M

Vstd = Vmsstd = Vimastd

) (12025)(N)(V, - Vb)(%‘:-"—]

50, —
B Vsld

1] i

17.800 liter
0.998 dimensionless
760.0 mmHg
0.187 in.H,0O
23.3°C

English Units
(29.92 in. Hg, 68° F)

57.066 liter

17.563 liter

39.504 liter

37.5 ppm, as SO,



Company: Monroe Energy

Location: Trainer, PA
Source: Main Flare

Test Date: 8/5/2016
Run#: 10

Laboratory Analysis of Isopropyl Alchohol (IPA) for H,S0O,:

Standardization of Barium Chloride

H,S0, used: 25.00 ml
BaCl used: 25.35 ml
Normality of BaCl, titrant: 0.0986 N
Volume of Blank titrant used: 0.00 milliliters

Titration of Sample

Volume of Sample: 100.0 milliliters
Volume of Sample Aliquot: 20.00 milliliters
1*! titration
Volume of BaCl, titrant used: 0.25 milliliters
2" titration

Volume of BaCl, titrant used: 0.25 milliliters



Company: Monroe Energy
Location: Trainer, PA
Source: Main Flare
Test Date: 8/5/2016
Run # : Performance Check #1
Raw Test Data:

Vi 59.494 liter Vina!
Yy 0.987 dimensionless Yq:
Piai: 760.0 mmHg Phar:
AH: 0.187 mmHg AH:
T 28.9 °C T

Laboratory Analysis of Isopropyl Alchohol (IPA) for H,S0,:

Normality of BaCl, titrant: 0.0986 N

Volume of Sample: 100 milliliters
Volume of Sample Aliquot: 20.00 milliliters
Volume of BaCl, titrant used: 0.375 milliliters
Volume of Blank titrant used: 0.00 milliliters

Calculations:

Volume sampled at standard
conditions on dry basis:

Vrnsstd = (z_g,g » Vrn Xy M
760 T,

Volume of combustion air added
at standard conditions:

Vs = GESJ P Y[P.,arTJr AH}

Volume of sample at standard
conditions on dry basis:

Vstd = Vmsstd - Vrnastd =
TRS concentration, as SO,
(-]
C = : B
RGM.as S0, Y,

sid

Performance Check Recovery

Target Performance Check Concentration, Crca =

Cso, = %@1 X100
RGA

17.500 liter
0.998 dimensionless
760.0 mmHg
0.187 in.H,O
233 °C

English Units
(29.92 in. Hg, 68° F)

56.985 liter

17.267 liter

39.718 liter

56.0 ppm, as SO,

59.9 ppm, as SO,

93.4 %
Pass 100+20% tolerance



Company: Monroe Energy
Location: Trainer, PA
Source: Main Flare
Test Date: 8/5/2016
Run # : Performance Check #?2
Raw Test Data:

Vs 59.607 liter Vina!
Yo 0.987 dimensionless Y
Poar: 760.0 mmHg Poar:
AH: 0.187 mmHg AH:
T 289 °C T

Laboratory Analysis of Isopropyl Alchohol (IPA) for H,S0,:

Normality of BaCl, titrant: 0.0986 N

Volume of Sample: 100 milliliters
Volume of Sample Aliquot: 20.00 milliliters
Volume of BaCl, titrant used: 0.35 milliliters
Volume of Blank titrant used: 0.00 milliliters

Calculations:

Volume sampled at standard
conditions on dry basis:

293 P,. +AH
Vmssm :(ﬁJmexY’: 2 Tm }

Volume of combustion air added
at standard conditions:

293 P, +AH
Vrnastd = [_7_6"6) x Vm S Y[_—LT—__J

Volume of sample at standard
conditions on dry basis:

<
I

std msstd  Vmastd
TRS concentration, as S0,
(202N - %]
CRGM.asSD; = v

std

Performance Check Recovery

Target Performance Check Concentration, Craa =

Cso, = gﬂ”- X100
RGA

Average Performance Check Recovery, R =

17.700 liter

0.998 dimensionless

760.0 mmHg

0.187 in.H,0
23376

English Units
(29.92 in. Hg, 68° F)

57.093 liter

17.464 liter

39.629 liter

52.4 ppm, as SO,

59.9 ppm, as SO,

87.4 %
Pass 100+£20% tolerance

90.4 %
Pass 100£20% tolerance



Company: Monroe Energy
Location: Trainer, PA

Source: Main Flare
Test Date: 8/5/2016

Run # : Performance Checks

Laboratory Analysis of Isopropyl Alchohol (IPA) for H,SO,:

Standardization of Barium Chloride
H,S0, used:

BaCl used:

Normality of BaCl, titrant;

Volume of Blank titrant used:

Titration of Performance Check Sample #1

Target Concentrations
H,S Target Concentration:

COS Target Concentration:
CS; Target Concentration:

Total TRS Equivalent Sulfur Concentration:

Volume of Sample:
Volume of Sample Aliquot:

1*! titration
Volume of BaCl, titrant used:

2™ titration
Volume of BaCl, titrant used:

Titration of Performance Check Sample #2

Target Concentrations
H,S Target Concentration:

COS Target Concentration:
CS, Target Concentration:

Total TRS Equivalent Sulfur Concentration:

Volume of Sample:
Volume of Sample Aliquot:

1*! titration
Volume of BaCl, titrant used:
2" titration
Volume of BaCl, titrant used:

25.00 ml

25.35 ml

0.0986 N
0.00 milliliters
15.0 ppmv db
14.8 ppmv db
15.1 ppmv db
59.9 ppmv db
100 milliliters

20 milliliters
0.40 milliliters
0.35 milliliters
156.0 ppmv db
14.8 ppmv db
15.1 ppmv db
59.9 ppmv db
100 milliliters
20 milliliters

0.35 milliliters
0.35 milliliters



====2 v\ MONTROSE Monroe Energy, LLC: Trainer, PA
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